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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
magnetoresistive transducing element which can be 
improve in electron reflection and also provide a method 
of manufacturing the same. 

SOLUTION: On a substrate 10, a seed layer 12, buffer 
layer 13, free layer 14, spacer layer 16, magnetization 
direction fixed layer 18, and magnetization direction 
fixing layer 20 are laminated in order. The buffer layer 13 
is made of a metal oxide including a nickel (II) oxide or 
alpha-iron (III) oxide and has a crystal structure and a 
lattice constant which are similar to those of free layer 
14. As a result, an electron reflection factor in an 
interface between the free layer 14 and the buffer layer 
14 can be increased, which increases a rate of change in 
resistance. 
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S^»4-t<Z5fl6<D«*-^5/ mfltoft$ft5 0 

[0044] cm 2 <nwfo<Dmm m 2 n*$£m<nm 2 

<£>HfficDff2f®^ 5 s V G M R ir ^U-cDtPfj* £rS-f <o 
^y7ril3t7y-H 4 <t(^BB^S5e*JB3 0*5 

fifcfctLtv^o t^ox, Ei<7)Hj£(^^ffitiD— mat 

[0 0 4 5] 

[Si ] 



(8) 
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m 






m m 

(nm) 






NiFeCr, 

NiCr> 

Ta 


4—6 


B4k£r4B£flu!JB2 o 




MnP t , 
I rMru 
MnN i Q 




wtzfammmm i s 




CoFe, Co 


2-3 


x^—y-ji 1 6 




Cu 


2 — 3 






CoFe, Ni Fe* 
CoFetNiFe, 
CotN i Fe 




($B2^*S(D^§i) 




Cu, CuN i 


1-3 


/^77fil 3 


7U- S 1 4 CO 


N 1 O, 
a-F e 2 0 3 




^-^112 




NiCr, 
N i CrCu, 
N 1 FeC r 




s#i o 




X#±«K±A 1 2 O s > 
is-)lVm\*N i F e 





[0 0 4 6] m&mm s o w^mm^m^un, 

Mcteto\a*m&1tftffi- ~y*/l>&& (CuNi) ^ 

<7>BlJ¥kt0. 5 nm— 3 n rrKDiSffl-CfcS £ £ ^<ff* L 
<* J: ^) IftK) liBe^ 1 3 0 t /< 7 7 7 1 1 3 ^) 

1 nm— 3 nm<7)t&[Sfc5lM2 0. 5nm — 
1. 5 nmOBI-efcftliJ; OJSFSL^o ^C0^e*il 
3 0l:j;o^t 9 y7^^M^li, mnMitm 

[oo47] tig 3 (om&(oMim m 3 ii*3§^CQ|g 3 

<£> JlJS 5 S V G M R ir co££>f ft Sfc Q j£ 



A 1 8<a*/££^%0)T-&!9, (a) ttHl^»JESL 

fcWi«i6*:«U (b) ttttfl^fflttH£J| l 8 (Df¥ 
^11 8 BteJtt/»«f4±8Wi 1 8Ci9*5 3Jl«3g 

2 ^*^J6^^<fi^fc^5«^rRlttH*« 1 8 <£>1#/& 

[0 0 4 8] 
[*2] 



(9) 
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JS 


m st 


18 J9 
(nm) 


mm&±nfB 1 8 c 


(C o : 7 OfI%- 9 5HS% ; 
F e : 5SI%-3 0SS%) 

• Co 

• N i F e 


0. 5-2 


%s&m 1 8 B 


• R u 


0. 5-1 


BUttttTgM 1 8 A 


■ C o F e 

(Co : 7 0Si^-9 5Hfi%; 
F e : 5^&%-3 0Sfft%) 

• C o 

• N i F e 


0. 5-2 



[0 0 4 9] Wt*r6j*H3t« 1 8 fi, 3MH±TASJI 1 
8 A. g^|18B, 3»tti3118C^^^t| 

I4T£GS 1 8 A*5±tf3SHBtt±SRJf 1 8 CM\ =^</U h 

»«tt*mtJ:5»j«Six, ^<DKi?fi, o. 
5 nm— 2 n m<D $5 H LV\ =i/<C/u h • S£ 

ttSr»5Si%-3 0 

[oo5o] ssKttTSPJi i 8 a t &m&±nm 1 8 C 

0. 5 nm— 1 nmT-fo^ , #9;U±\ /Uxn £ 

ftmmtftizx 9«^$*t-CV^5 0 1 8 B 

tt, *»ttT»Ji 1 8 A 1 5fi«tt±«B$* 18Ct OMfc 

W4±»«l 8CfcSW«**rRltt«:l«*:*5. 1~* 
8<b*|fi]81tll 8tt, EVMwK*tfR]#a>ttffc 

tWS^tt, ±izet/cJ: 2owlft 
Orti#36Sl8 0° ±2 0° »ft5*fr*r*»T*5 0 * 
B3 (b) icEttSftfc^PPM:, »«t£T8WIl 8 
A*5 ±W3S«tt±»* 1 8 C<D^ft^t%(DMik<Dft% £ 

[0 0 5 1] -co J: 5 t-*S^Jf 1 8 BtdJ: 9R¥tT«5t 

t**!5feUri^5o Kit 1 2 (N i F e C r ) /✓< 

^7il3 (a-Fe 2 0 3 ) /7!l- 
S 1 4 (NiFe+CoFe) -tj-/g ! 6 ( C 

u) /5SKf4Tffl/l 1 8 A (C o F e ) 1 8 B 

(Ru) /»8tt±»il8C (CoFe)/Bft*|&] 
0 (P t Mn) 

[0 0 5 2] [fltKHMS*] H4fi^t°^^^/U^1f 



nm) -efco, KEMttttftKft:* -c*>5 0 

[0 0 5 3] OH4»wj3t^T*lft-e*Ufcp = 0. 3c7)j£ 
S VGMRir^i^^THS^J: 9J-1f^Lfc 

TifiJi (Ta, f$5nm) /MCWl/:? U Hi (C 
oFe, lnra) /^^tl (Cu, J|^2. 5 

nm) /Mikjjfa&mjEm (CoFe, SJ2nra) / 
8ft^|fi]ffll^ffli (I rMn. J¥£5nm) 
(T a , 5 nm) 

[0 0 5 4] te^ttStSM^H:, ±iBLfcS*t* 

^i^e^S TlftJi £ o Affile: fci ft 5 S^<^RSt* p % 

[0 0 5 5] H4fc«LfcJ;5»w, S5e*»olfA^J: 

BD^*3tt5«iF^SIt^*:#v^^^ ffita^ffc^*: 

itSe^JlfrK^ft—yir^ (II) *>5VM*a -BHfcft (II 
I) S:^trtk«*ft*J:9 4«^y7rJio±»r»rti" 

[0 0 5 6] ft*3, ::tiisvGMRty^-«fii 

(II) fc5UM±a-BMt«ft (III) fc£tr£*BMfc;4feJ: 

1 4 t^MlC, ife^VMiffl • =y ^r^&Sr^tfttJN- 
i9 4SKe*J!3 0«:^ft$-a:5J:9»wi-ntf, ±Jfc 
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*«:»*£ *#-?#*. i«e«^3 oc^^fi^ij^tf 
0. 5nm— 1. 5nm<7)ilfc§^{j:l nm^3nm 

[0 0 5 7] Z.<D± 0\Z*\f>-7 4 frtmiktt'tZ S 
VGMRtyf^MW (1) , (2) fc, PS^-T^t 

fcJB<0±to&«fcE* LfcJB*M»B SftT^* - <b Srjft 

( 1 ) KJB 1 2 (N i F e C r ) /^y7ri 1 3 

(N i O) /iee*Jl (Cu) /7!i-I14 (CoF 

e) /7^-fil6 (Cu) /IftJ«|^il8 
(CoFe) /I««^i2 0 (PtMn) 
(2) '>-K|12 (N i F e C r) //<77 7 |l 3 
(a-Fe 2 0 3 ) /iSe»Ji (Cu) /7y-fl4 
(CoFe) /^-tll6 (Cu) /mfcjjfa&m 

MM IS (CoFe) /8«[S]|M12 0 (P t 

Mn) 

[0058] Etjb, mm<D&m*mf -c**w«rtwi l 
i3«^, t^±i:»Btt^7 y — « i Atm$L 

I:, ^s/7rll3t7!l-|i 4 2:oni:fffiff|3 
OsWhttLfcO, Bft^ASBtll 8CRWB** 
Wttfc#fc**fc»<0*6-&B 1 8 BtfSff AS ft* 4 if, 
tt^«;WH«rtE-*-*J: 5fc»j**ft**frfc*>5. 
[0 0 5 9] 4Ac, #389! SVGMRtytifl: 

«:*"*-* «£ 5£l$/#$ftfcGMRiz:^l>\ ^t°^^^/u 
^Wit&WI-SGMRirViJ-, fcitf^ fcf>-7 ^ /u^fflf 

Rir>1^^if(^#SGMR-fe^^igffl$ft* 0 
[0 0 6 0] JEfc % ±E**o»IB-Ctt, 7*Jf**<D 

imi] 




B-efe**v hT^ir^Etggfi (DASD) Idffl 

*e«w**«, Bm^-#w*<rfflS6«**v^tt«^ 

Bt«*»Bl«fcov fc B«i:fflv^ r £ tf*-e# * G 

[0 0 6 1] 

[8W^»] EA±^J:5^*«M<75«ft«eiaE»*^- 
fc*v>^-eoKig*-j!feirJ:ft^ sy^.^D^ 

• ft *»a> 5 ^^^ftj^fc^trttWJ: 9 * 

**>— KJB<D±lc: % BWk=-y^/u (ID fe*VM4a-g? 

^« (in) &^tf&mmtm*bftz>s<>y7Tm&M 

rilU r<D±lz»aH4*mJ:5fta7y-B*r»fl!t-t-* 
J: y 7 r ■ t 7 y i w||il*:feJt 

*«^SIt*S:ffi]±S-fr*r:i:^-e# % ft#ftfflfc«Ug 

[BS^Bfiliftttn] 

[Ell] *^J<^S 1 W^I^iirffi^ S V GMRt 

[E9 2] *Km<nm2<DmM<ni&m\z.%z> s VGMRir 

[0 3] *^i3«HteO^I;«5SVGMRt 
ir *3 It 5 Bfrfls^ftl&SSES coflffS £r -Tiff SUIT- fo 

So 

[114 ] mmmmzisrtzMfcmmnmz 

£ OH«*:*-f-«H4H-e*>*. 
[??*WtftW] 

10-S#, 12->- Kg. 13-^y7ri, 14 
16-^-tf, 18-I«|S]il^ 
A. 1 8 A-»flW4T»Ji. 18B-ISH. 18C- 

Jf, 2 4 A, 2 4B-I^7^I, 2 6 A. 2 6B 
— y — KJB. 3 0-ffi6gM 0 



[0 3] 




(a) (b) 



(11) 
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[EI2] 



26A- 



24A 




[SI 4] 



24»cr— "I 1 r- 

21 , 3oo nr^ 



6% 
3% 
OX 



1 » Uoflbgg^ 



!^ :<><>^:>0<^ 



-o- 

-Ch 



p-0 
P-0. 2 
p-0. 4- 
p-0. 6 

p-o. a 

p-1 .0 




p=0.3 



£fe35rg*>^<* (nm) 



(51) Int. CI. 5 
HO 1 F 



HO 1 L 



(72) #W# 



(72) 



10/12 
10/14 
10/16 
10/18 
10/30 
10/32 
43/12 

K x -Y ^ ^ — 
38250 T y — K xyyu 180 

r ^ y io^^m # i) -7*/u^TjM 

95120 y->\sa-t ^yKfcTa.— zf\s 
— * 1025 



F I 

H 0 1 F 



HO 1 L 
GO 1 R 



(72) 



(72)? 



10/14 
10/16 
10/18 
10/30 
10/32 
43/12 
33/06 

*f- > 

95120 i^>v/ 3 ir 
«(Zf 7174 

r * y # y 7*^r*n 

94539 7 h *}y KU">f K 

^ 3535 



K5 



(12) 
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94539 7U*yF -ii-^Vr 7-<=- 
=l— 39757 



